An efficient strategy for detection of known and new mutations of the CYP2D6 gene using single strand conformation polymorphism analysis.
To detect mutations in the cytochrome P450 CYP2D6 gene (CYP2D6), we developed a strategy based on single-strand conformation polymorphism (SSCP) analysis of the gene amplified by polymerase chain reaction (PCR). The efficiency of the method was evaluated by analysing DNA samples from extensive metabolizers (EM) and poor metabolizers (PM) of debrisoquine. Haplotypes, alleles and mutations of CYP2D6 had previously been characterized in each individual using PCR assays, Xba I restriction fragment length polymorphism (RFLP) and sequencing. PCR-SSCP results were in complete agreement with those obtained using established methods. All previously characterized mutations were associated with particular shifts in the electrophoretic mobility of DNA fragments allowing their identification. We further tested the efficiency of PCR-SSCP for detecting new CYP2D6 mutations. DNA from a PM subject presumed to carry an unknown non-functional mutant allele of CYP2D6 was amplified and bands with aberrant migration patterns were observed on SSCP gels. Sequence analysis of the corresponding DNA fragments revealed the causative mutations. In this way, a novel non-functional allele of the gene, carrying three previously reported mutations and a new mutation in the third exon which results in a premature termination codon, was characterized. Finally, CYP2D6 SSCP analysis was performed on DNA amplified with fluorescent primers and an automated DNA sequencer was used for SSCP analysis of products. We conclude that the PCR-SSCP approach is a powerful method of identifying simultaneously known and new mutations of the CYP2D6 gene.